For the current study, researchers modeled future HFMD caseloads based on what is already known about the association between HFMD and temperature in China. Led by Yuming Guo, an associate professor of environmental epidemiology and biostatistics at Australia's Monash University, the researchers first collected temperature and childhood HFMD incidence data reported from 362 different sites throughout the country between 2009 and 2014. Those data were used to model future disease incidence rates under two "pathways" (possible futures) of greenhouse gas emissions over this century. 6 The first pathway, known as Representative Concentration Pathway 4.5 (RCP4.5), assumes that greenhouse gas emissions will stabilize after 2100. The second, RCP8.5, assumes emissions will continue to rise.
Guo and colleagues projected that by the 2090s, average ambient temperatures in China would rise by 1.6°C and by 3.8°C under the RCP4.5 and RCP8.5 scenarios, respectively. To estimate the effects of climate change on HFMD, they held constant the childhood population size and the association between temperature and disease incidence. Based on statistical regression methods, they subsequently projected that toward the end of the century, countrywide HFMD incidence rates could increase by 3.2% to 5.3%, depending on the emission pathway.
China is a vast country, with northern and western regions that are cooler than landscapes to the south and along the coasts. When the researchers focused on specific areas, their projections varied accordingly. For instance, the largest regional increases were projected for Inner Mongolia in the far north of China, where HFMD outbreaks currently occur less frequently than they do elsewhere in the country.
In contrast, the authors projected little change for most of Southern China, where outbreaks are already common. "In these areas, we expect more new cases only if the increases resulting from fewer cold days outweigh the decreases in transmission from more hot days," Guo explains.
David Fisman, a professor at the Dalla Lana School of Public Health at the University of Toronto, notes that China contains many varied ecosystems where exposures might act in different ways. "It makes sense that in colder areas, increasing temperature would force higher transmission rates," says Fisman, who was not involved in the study. He adds that warmer temperatures can lead to an "environmental sweet spot" that correlates with maximal stability for the viruses.
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